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(54) Method and apparatus for adhesion of semiconductor substrate 



(57) A method and apparatus for adhesion of a sem- 
iconductor substrate 4 on a support block 11 in a condi- 
tion that there are no minute concave or convex portions 
on the semiconductor substrate 4 are proposed and 
have features that not only is the semiconductor sub- 
strate 4 supported at its periphery in a squeezing con- 
dition but a back pressure is also applied on the semi- 
conductor substrate 4 with an air bag 5 in such a manner 



that a region of the air bag 5 corresponding to the central 
region of the semiconductor substrate 4 is most swelled 
out, so that the semiconductor substrate 4 is curved and 
the central region of the semiconductor substrate 4 is 
pressed to the support block 11 and thereafter, the 
squeezing condition of the semiconductor substrate 4 is 
released to make the semiconductor substrate 4 ad- 
hered to the support block 11. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method and ap- 
paratus for adhesion of a semiconductor substrate in or- 
der to make a semiconductor substrate adhere to a sup- 
port block with an adhesive. 

Related Art 

In recent years, a trend of super-integration of a 
semiconductor integrated circuit has been accelerated 
and in company with the trend, not only has a semicon- 
ductor substrate been larger in diameter, but miniaturi- 
zation in a semiconductor device has also progressed 
toward to a finer design rule. For this reason, require- 
ment for a flatness of a semiconductor substrate has in- 
creasingly been severer. 

A flatness of a semiconductor substrate is depend- 
ent on an adhesion accuracy of a semiconductor sub- 
strate to a support block (pressure plate) in polishing of 
the semiconductor substrate. There has conventionally 
been conceived an adhesion method as described in 
Publication of Unexamined Japanese Patent Applica- 
tion No. 64-10643. 

The adhesion method will be described in reference 
to FIG. 8. In the adhesion method, an adhesive material 
23, such as wax, an adhesive or the like, is applied on 
a semiconductor substrate 21 or a support block 22 of 
a polishing apparatus, the semiconductor substrate 21 
is vacuum chucked on a porous suction plate 25 made 
of ceramics or the like which is mounted to a suction 
member 24, the semiconductor substrate 21 is pressed 
on the support block 22 while the support block 22 is 
heated and the adhesive material 23 is maintained in a 
molten state and thereafter, vacuum suction is broken. 
A suction surface of the suction plate 25 used in this 
case is a spherical surface. 

There has been an established understanding on 
the foi towing effects thereof according to such a method. 

The method is conducted in the following way: the 
semiconductor substrate 21 is pressed, on the support 
block 22 and vacuum chucking of the semiconductor 
substrate 21 is broken, in other words, the semiconduc- 
tor substrate 21 is released from a curved condition 
while the semiconductor substrate 21 is pressed, there- 
by the semiconductor substrate 21 changes a profile of 
the current curved surface and the surface gradually re- 
stores its original flat one while the restoration progress- 
es from the central region to its periphery along a radial 
direction or from one region to another region along one 
direction so that, for example, a surface of the semicon- 
ductor substrate 21 pressing the support block 22 grows 
to a larger circle area from a small one at its center as 
a starting. Therefore, even when bubbles are mixed in 



the adhesive material 23, the bubbles are pressed out 
radially or along the one direction. If the curved condition 
of the semiconductor substrate 21 is released in the 
above mentioned manner, a pressing force is kept con- 
s stant including a restored surface area in a radial direc- 
tion or in one direction in the course of restoration of the 
original profile. Therefore, mixing-in of bubbles to an ad- 
hesive material is effectively prevented. 

in the above mentioned method, however, since a 
10 porous suction plate 25 is used, minute concave or con- 
vex portions arise on the semiconductor substrate 21. 
which is vacuum chucked. Therefore, mixing-in of bub- 
bles to the adhesive material 23 is unavoidable when 
the semiconductor substrate 21 is pressed on the sup- 
is port block 22. Moreover, part of the bubbles remains in 
the adhesive material 23 after adhesion of the semicon- 
ductor substrate 21 to the support block 22 is finished. 
As a result, part of the minute concave or convex por- 
tions are transferred on the semiconductor substrate 21 , 
20 which has caused a problem of reduction in flatness lev- 
el. 

SUMMARY OF THE INVENTION 

25 The present invention has been made in light of 
such a fault and it is an object of the present invention 
to provide a method and apparatus for adhesion of a 
semiconductor substrate on a support block in a condi- 
tion of being free from concave or convex portions on a 

30 surface of the semiconductor substrate. 

A first aspect of the present invention is directed to 
an adhesion method for a semiconductor substrate on 
a support block with an adhesive material, is character- 
ized in that not only is the semiconductor substrate sup- 

35 ported at its periphery in a squeezing condition but a 
back pressure is also applied on the semiconductor sub- 
strate with an air bag in such a manner that a region of 
the air bag corresponding to the central region of the 
semiconductor substrate is most swelled out, so that the 

40 semiconductor substrate is curved and the central re- 
gion of the semiconductor substrate is pressed to the 
support block and that thereafter, the squeezing condi- 
tion of the semiconductor substrate is released to make 
the semiconductor substrate adhered to the support 

45 block. 

According to this adhesion method, since the sem- 
iconductor substrate is curved by applying the back 
pressure with the air bag and thereby minute concave 
or convex portions do not arise on the semiconductor 

so substrate, which is different from the case where vacu- 
um chucking is employed, bubbles are hard to be mixed 
in the adhesive material. As a result, a flatness level af- 
ter polishing is improved. 

A second aspect of the present invention is directed 

55 to an adhesion method for a semiconductor substrate 
on a support block with an adhesive material, is charac- 
terized in that the semiconductor substrate is supported 
at its periphery in a squeezing condition, that the 
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squeezing condition of the semiconductor substrate is 
released to have the semiconductor substrate fall on the 
support block by its self weight, that thereafter a back 
pressure is applied on the semiconductor substrate with 
an air bag in such a manner that a region of the air bag 
corresponding to the central region of the semiconduc- 
tor substrate is most swelled out and that thereby the 
semiconductor substrate is made to adhere to the sup- 
port block. 

According to this adhesion method, since the sem- 
iconductor substrate is made to adhered to the support 
block by a process in which the semiconductor substrate 
is held at its periphery in a squeezing condition, the 
squeezing condition of the semiconductor substrate is 
released to have the semiconductor substrate fall on the 
support block by its self weight and a back pressure is 
applied on the semiconductor substrate with an air bag, 
and thereby minute concave or convex portions do not 
arise on the semiconductor substrate, which is different 
from the case where vacuum chucking is employed, 
bubbles are hard to be mixed in the adhesive material. 
As a result, a flatness level after polishing is improved. 

A third aspect of the present invention is directed to 
an adhesion apparatus for a semiconductor substrate 
on a support block with an adhesive material, compris- 
ing: a chuck for holding the semiconductor substrate at 
its periphery in a squeezing condition; chuck drive 
means for driving the chuck to convert the squeezing 
condition of the chuck and a non-squeezing condition 
thereof; and an air bag for applying a back pressure on 
the semiconductor substrate, which is held by the chuck 
in the squeezing condition, in such a manner that a re- 
gion of the air bag corresponding to the central region 
of the semiconductor substrate is most swelled out; and 
air bag inflating/contracting means for inflating or con- 
tracting the air bag. 

According to this adhesion apparatus of the third as- 
pect, since the adhesion methods set forth in the first 
and second aspects can be executed, bubbles are hard 
to be mixed-in the adhesive material. As a result, a flat- 
ness level after polishing is improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross sectional view of an adhesion ap- 
paratus according to the present invention. 

FIG. 2 is a view showing a chuck drive means of an 
adhesion apparatus according to the present invention. 

FIG. 3 is a view showing a chuck drive means of an 
adhesion apparatus according to the present invention. 

FIG. 4 is a view showing a chuck drive means of an 
adhesion apparatus according to the present invention. 

FIG. 5 is a view showing a chuck drive means of an 
adhesion apparatus according to the present invention. 

FIGS. 6a, 6b, 6c are views illustrating an example 
of an adhesion method in an adhesion apparatus ac- 
cording to the present invention. 

FIGS. 7a, 7b, 7c are views illustrating another ex- 



ample of an adhesion method in an adhesion apparatus 
according to the present invention. 

FIG. 8 is a view illustrating a conventional adhesion 
method. 

5 

DETAILED DESCRIPTION OF THE INVENTION 

In FIG. 1 , an embodiment of an adhesion apparatus 
according to the present invention is shown. The adhe- 

10 sion apparatus 1 comprises four chucks 2. 

A chuck 2, though it is not especially limited , com- 
prises: a horizontal portion 2a extending along a radial 
direction of a mounting plate 3; and a vertical portion 2b 
extending downwardly from an end of the horizontal por- 

15 tion 2a, which as a whole has the sectional shape of a 
hook. A protruding region 2c is formed on the inside of 
the vertical portion 2b and a semiconductor substrate 3 
- is held by the protruding region 2c. 

The chuck 2 can be in reciprocating manner moved 

20 along a radial direction of the mounting plate 3. The 
chuck 2 is connected to a power source, such as a mo- 
tor, an air pressure apparatus, a hydraulic apparatus or 
the like with a gear mechanism linkage or a cam mech- 
anism, or a combination thereof interposing therebe- 

25 tween. In FIG. 2, there is shown an example in which a 
gear mechanism including a pinion 6a and a rack 6b is 
used, and in FIG. 3, there is shown an example in which 
a linkage 7 including a link 7a in the shape of a cross 
and a short link 7b is used; in FIG. 4, there is shown an 

30 example in which a cam mechanism having four protru- 
sions 8a each in the shape of a fin and a driver is used 
and in FIG. 5, there is shown an example in which a 
mechanism comprising a body 9a of rotation in the 
shape of a cross and chucks 2 connected by springs 9a 

35 is used. In the case where the cam mechanism 8 of FIG. 
4 is used, it is preferred that an end of each chuck 2 has 
to be in constant contact with the driver by a spring not 
shown. 

An air bag 5 is mounted on a lower surface of the 

40 mounting plate 3 in the central region of the four chucks 
2. The air bag 5 is designed to inflate or contract with 
freedom. The air bag is connected to an air supply/dis- 
charge apparatus 10 (FIG. 1), supply and discharge of 
air by the air supply/discharge apparatus 1 0 inflates and 

45 contracts the air bag 5. The semiconductor substrate 4, 
which is held by protrusion regions 2c of the four chucks 
2 in a squeezing condition, is deformed so as to form a 
curved surface in the central region by inflation of the 
air bag 5. The deformation in this case, for example, is 

so preferably on the order of 2 to 4 mm for a semiconductor 
substrate 4 of a diameter of 200 mm. If a magnitude of 
the deformation is less than 2 mm, there is a fear that 
bubbles in an adhesive material are not sufficiently 
pushed out and on the other hand if a magnitude of the 

ss deformation is in excess of 4 mm, there is a fear that 
breakdown of a semiconductor substrate or the tike oc- 
-. curs. It is required to mind that a preferable range of the 
deformation is changed according to a thickness of the 
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semiconductor substrate 4 and a diameter thereof. 

Needles to say that in the case where the semicon- 
ductor substrate 4 is deformed by the air bag 5, a height 
of the vertical portion 2b of a chuck 2 is required to be 
selected, so that the central region of the semiconductor 
substrate 4 is pressed to the support block 11. 

An example of an adhesion method executed in the 
aforementioned apparatus will be described. 

An adhesive materia} (not shown) is applied on a 
surface of the semiconductor substrate 4 and the sem- 
iconductor substrate 4 with the adhesive material ap- 
plied thereon is held by the chucks 2 in a squeezing con- 
dition (FIG. 6(a)). In this case, a lower surface of the 
semiconductor substrate 4 is applied with the adhesive 
material. The adhesive material may be applied on a 
support block 11 instead of applying the adhesive ma- 
terial on the semiconductor substrate 4. 

Then, the mounting plate 3 is moved so that the 
semiconductor substrate 4 has a position directly above 
the support block 11. The mounting plate 3 is shifted 
down to have the lower ends of the chucks 2 touch the 
support block 1 1 . The air bag 5 is inflated and the central 
region of the semiconductor substrate 4 is pressed to 
the support block 1 1 (FIG. 6(b)). At this point, the support 
block 11 is already heated and the adhesive material is 
molten. 

Thereafter, the chucks 2 are opened and the 
squeezing condition by the chucks of the semiconductor 
substrate 4 is released and the semiconductor substrate 
4 is made to adhere to the support block 11 with the help 
o1 a elasticity restoring force of the semiconductor sub- 
strate 4 (FIG. 6(c)). 

According to this adhesion method, since the sem- 
iconductor substrate 4 is curved by applying the back 
pressure with the air bag 5 and thereby minute concave 
or convex portions do not arise on the semiconductor 
substrate 4, which is different from the case where vac- 
uum chucking is employed, bubbles are hard to be 
mixed in the adhesive material. As a result, a flatness 
level after polishing is improved. 

Another example of an adhesion method executed 
in the aforementioned apparatus will be described. 

The semiconductor substrate 4 with the adhesive 
materia! applied thereon is held by the chucks 2 in a 
squeezing condition (FIG. 7(a)). In this case, a lower 
surface of the semiconductor substrate 4 is applied with 
the adhesive material. The adhesive material may be 
applied on a support block 11 instead of applying the 
adhesive material on the semiconductor substrate 4. 

Then, the mounting plate 3 is moved so that the 
semiconductor substrate 4 has a position directly above 
the support block 11. The mounting plate 3 is shifted 
down to have the tower ends of the chucks 2 touch the 
support block 11. At this point, the support block 11 is. 
already heated and the adhesive material is molten. 

Thereafter, the chucks 2 are opened and the 
squeezing condition by the chucks of the semiconductor 
substrate 4 is released and the semiconductor substrate 



is let to freely fall on the support block (FIG. 7 (b)) and 
a back pressure is applied on the semiconductor sub- 
strate and by a back pressure of the air bag 5 the sem- 
iconductor substrate 4 is made to adhere to the support 

s block (FIG. 7 (c)). 

According to this adhesion method, since the sem- 
iconductor substrate 4 is held at its periphery in a 
squeezing condition, the squeezing condition of the 
semiconductor substrate 4 is released, the semiconduc- 

io tor substrate is let to freely fall, a back pressure is ap- 
plied on the semiconductor substrate 4 to be made to 
adhere and thereby minute concave or convex portions 
do not arise on the semiconductor substrate 4, which is 
different from the case where vacuum chucking is em- 

15 ployed, bubbles are hard to be mixed-in the adhesive 
material. As a result, a flatness level after, polishing is 
improved. 

' While the embodiments of the present invention has 
been described above, the present invention is not lim- 

20 Red to the embodiments but various modification of or 
changes in those can be made without departing from 
the scope of the present invention. 

According to typical features of the present inven- 
tion, in an adhesion method for a semiconductor sub- 

25 strate on a support block with an adhesive material, 
since not only is the semiconductor substrate supported 
at its periphery in a squeezing condition but a back pres- 
sure is also applied on the semiconductor substrate with 
an air bag in such a manner that a region of the air bag 

30 corresponding to the central region of the semiconduc- 
tor substrate is most swelled out, so that the semicon- 
ductor substrate is curved and the central region of the 
semiconductor substrate is pressed to the support block 
and thereafter the squeezing condition of the semicon- 

35 ductor substrate is released to make the semiconductor 
substrate adhered to the support block, bubbles are 
hard to be mixed-in the adhesive material. As a result, 
a flatness level after polishing is improved. 

40 

Claims 

1 . An adhesion method for a semiconductor substrate 
4 on a support block 11 with an adhesive material, 

45 Is characterized in that not only is the semiconduc- 
tor substrate 4 supported at its periphery in a 
squeezing condition but a back pressure is also ap- 
plied on the semiconductor substrate 4 with an air 
bag 5 in such a manner that a region o1 the air bag 

so 5 corresponding to the central region of the semi- 
conductor substrate 4 is most swelled out, so that 
the semiconductor substrate 4 is curved and the 
central region of the semiconductor substrate 4 is 
pressed to the support block 11 and that thereafter, 

ss the squeezing condition of the semiconductor sub- 
strate 4 is released to make the semiconductor sub- 
strate 4 adhered to the support block 11. 
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An adhesion method for a semiconductor substrate 
4 on a support block 11 with an adhesive material, 
is characterized in that the semiconductor substrate 

4 is supported at its periphery in a squeezing con- 
dition, that the squeezing condition of the semicon- s 
ductor substrate 4 is released to have the semicon- 
ductor substrate 4 fall on the support block 11 by its 
self weight, that thereafter a back pressure is ap- 
plied on the semiconductor substrate 4 with an air 
bag 5 in such a manner that a region of the air bag '0 

5 corresponding to the central region of the semi- 
conductor substrate 4 is most swelled out and that 
thereby the semiconductor substrate 4 is made to 
adhere to the support block 11. 

75 

An adhesion apparatus for a semiconductor sub- 
strate 4 on a support block 11 with an adhesive ma- 
terial, comprising: a chuck 2 for holding the semi- 
conductor substrate 4 at its periphery in a squeez- 
ing condition; chuck drive means for driving the 20 
chuck 2 to convert the squeezing condition of the 
chuck 2 and a non-squeezing condition thereof; and 
an air bag 5 for applying a back pressure on the 
semiconductor substrate 4, which is held by the 
chuck 2 in a squeezing condition, in such a manner 25 
that a region of the air bag 5 corresponding to the 
central region of the semiconductor substrate 4 is 
most swelled out; and air bag 5 inflating/contracting 
means for inflating or contracting the air bag 5. 
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FIG. 4 



I 




9 



EP 0 868 977 A2 



FIG. 6(a) 





FIG. 6(b) 




FIG. 6(c) 
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FIG. 7(c) 
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